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The use of skin biopsy in the investigation of sensory disturbances due to peripheral neuropathies is of recent origin. Dickens, Winkelmann, and Mulder (1963) , Dyck, Winkelmann, and Bolton (1966) and more recently Ridley (1968) have made use of such biopsy material to assess the extent of loss of Meissner's corpuscles and have tried to correlate this with the degree of sensory loss in their patients. In none of the cases, however, was there reported the presence of innervated Meissner's corpuscles and nerve endings where there was complete loss of sensation. The only exception was one case of hypertrophic poly-neuropathy, case 51 (Ridley, 1968) where, although there was complete loss of touch sensation, Meissner's corpuscles were still present though very much reduced. Ridley (1968) About 3 5 cm of the median nerve including the neuroma was excised and the nerve ends were then sutured. Two pieces of skin, one from the palmar aspect of the terminal phalanx of the index finger and another from the thenar eminence, were removed on this occasion for study. When seen on 25 September 1968 there was anaesthesia over the left thenar eminence with minimal sensation present in the first three digits. When the patient was re-examined on 12 December 1968 he showed remarkable improvement and was able to recognize fine touch when examined withcottonwool. NEUROHISTOLOGY A part of the biopsy material was processed for the presence of acetylcholinesterase (AChE) using a modified Koelle's technique, while the remaining portions of the specimens were stained for nerve fibres by the Bielschowsky-Gross method. Some sections of the neuroma were stained by haematoxylin and eosin, while others were processed by the Bodian silver technique for the presence of nerve fibres.
Thenar eminence On examination of the biopsy material from the thenar eminence occasional nerve bundles consisting of unmyelinated and thinly myelinated fibres were seen in the corium (Fig. 1) . A few fibres appeared to be swollen and showed the presence of alternate light and dark bands. Very rarely a few unmyelinated fibres were seen coursing for a short distance parallel to the surface of the epidermis. No nerve fibres were seen terminating in the dermal papillae or among epidermal cells.
Digital skin The innervation here was more abundant than in the thenar eminence. There were normal-looking nerve fibres, both myelinated and unmyelinated, running beneath the epidermis. However, there were also fibres which presented a striated, swollen and varicose appearance similar to those in the palmar region (Fig. 2) . Occasionally nerve fibres were seen in the dermal papilla entering a Meissner's corpuscle (Fig. 3) . The nerve supply to some corpuscles revealed that it was less complex than that which obtains in normal human skin.
Some terminations formed simple loops (Fig. 4) Only Ridley (1968) has reported similar findings in a case of polyneuropathy, but without comment. To our knowledge, in no previous instance was there a skin biopsy taken in a case of neuroma to review the position of nerve terminals. Even a recent publication by Sunderland (1968) , while giving a detailed classification of various types of neuroma, has not reported anything similar to the present case.
Although simple nerve terminals as well as Meissner's corpuscles were present in the case under review these corpuscles with the exception of one or two were not as richly innervated as normal ones described by Cauna (1956) . The nerve terminals within the corpuscles were rather few and some of them formed simple loops similar to those described by Kanagasuntheram and Krishnamurti (1969) in the foetal skin of some lower primates. Consequently the features of the present case would indicate only a partial reinnervation of the skin after the suture of the nerve and subsequent formation of the neuroma. Thus the picture presented was somewhat similar to that described by Jayaraj and Chaudhury (1960) , Dastur (1955) and Dash (1968) in anaesthetic areas of leprous skin where biopsy revealed a few nerve terminations and nerve bundles. Moreover, recent studies by Dash (1968) showed that sensations could be restored over the anaesthetic zones in leprous patients by a combination of antidromic and natural stimuli of the affected nerves. This proves that some unknown nerve factor concerned with the conduction of impulses was probably prevented from passing distally in leprosy. A similar phenomenon rather than mere mechanical pressure due to excess fibrous tissue might be the explanation for the anaesthetic condition obtained in our present case. Another explanation that is possible is that the disorderly growth of fibres in a neuroma might result in inappropriate connections between the severed ends of the nerve fibres. Consequently, the number of remaining normal nerve fibres is insufficient to give rise to a normal pattern of impulses which would elicit sensation. Such an explanation is in accord with the views of Weddell, Palmer, and Pallie (1955) .
The second point of interest in the present case is the partial retention of cholinergic fibres to some of the sweat glands of the digital skin supplied by the affected median nerve. It is generally accepted that the cholinergic fibres to the sweat glands pass along the digital branches and separate off from these nerves to innervate the glands (Cauna and Mannan, 1961) . If this pattern of innervation is accepted, the presence of cholinergic fibres within the territory of the median nerve becomes explicable if it is assumed that only some fibres were affected by the neuroma while others had remained normal. However, it is also possible that even if all the fibres were affected by the neuroma the sweat glands which had retained their cholinergic supply could have received their innervation through another source-namely, from nerves accompanying the blood vessels. That such a distinct possibility exists is shown by our recent experimental studies on the median nerve of monkeys (Kanagasuntheram and Wong, 1969 
